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CLAIMS 



1. Isolated DNA which is the cecJ-3 gene. 



Isolated DN. 
Figure 4 ( 



3. 



Isolated 
Figure 4 ( 



(S€q. I] 
EtNA enc< 



4. Isolated RNA 



having the nucleotide sequence of 
. ID #18) . 



encoding the amino acid sequence of 
ID #19) • 

encoded by the DNA of Claim l. 



5. Isolated prote/n encoded by the DNA of CI 



aim 1. 



6. Isolated protfein having the amino acid sequence of 
Figure 4 (Sed. ID #19). 



7 • An ant 
6. 



ihody directed against the protein of Claim 



8. Isolate 



3 DNA which is a mutated ced-3 or ced-4 



of the 



9. The DN. 



gene having a mutation which affects the activity 



fc^ne, 




Claim 8, wherein the mutated ced-4 gene 
is selected from the group consisting of: 

a) 111162} 

b) 1x1274] 

c) n:\920j 

d) HA247) 

e) n.1273; 

f) nl948; 

g) .M nl947; and 

h) nl894. 
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10, 



10 



11, 



15 



The DNA of Claim^T therein the mutation in ced-4 
results in an. alteration selected from the group 
consisting of: 



a) 
b) 
c) 
d) 
e) 
f) 



Q to termination at codon 40; 

R to termination at codon 13 9; 

I to N at cod/on 258; 

Q to termination at codon 2 62; 

W to termination at codon 401; and 

an alteration in mRNA splicing resulting from 

a change at /nucleotide 62 97. 



The DNA of Claim* 8, wherein the mutation in ced-4 
is selected fro* the group consisting of: 

a) C to T at /nucleotide 1131; 

b) C to T at/ nucleotide 14 28; 

c) G to A &t imcleotide 1929; 

d) T to A/arb nucleotide 2117; 

e) C to T kt nucleotide 2128; and ■ 

f) G to A/at nucleotide 3131. 



12 



The DNA of/ Claim 8, wherein the mutated ced-3 gene 



20 


is 


selected from the group consisting of: 




a) 


J11040; 




b) 


Il7lB ; 




c) 


112433 ; 




d) 


nil 64; 


25 


e) 


nlll7; 




f) 


nj.949; 




g) 


np.236; 




h) 


A 112 9; 




i) 


hll65; 


30 


j) 


jn243 0; 




3c) 


n242 6; and 




1) 


/ nll63 . 
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25 




The DNA of Claim 8,7wherein the mutation in ced-3 
results in an alteration selected from the group 
consisting of: 





Li 


to 


F at cocUbn 27; 




G 


to 


R at codon 65; 


c) 


G 


to 


S at codon 3 60; 


d) 


Q 


to 


termination at codon 403; 


e) 


Q 


to 


termination at codon 417; 


f) 


W 


to 


termination at codon 428; 


g) 


A 


to 


V at cpdon 449; 


h) 


A 


to 


V at cfodon 466; 


i) 


E 


to 


K at aodon 483; 


-j) 


S 


to 


F at codon 486; and 


*) 


an alteration in mRNA splicing at nucleotide 



6297, 

The DNA of 
is selecte 
a) C 'to 

G to A 
G to A 
' C to T 
G to A 



Lm 8/ 



wherein the mutation in ced-3 
'the group consisting of: 
nucleotide 2310; 



b) 
c) 
d) 
e) 
f) 

g) 

h) 
i) 
j) 
*) 



nucleotide 2487 
nucleotide 5757 
t nucleotide 5940 
t nucleotide 6297 
C to T lat nucleotide 6322 
G to A lat nucleotide 6342 
C to Tjat nucleotide 6434 
C to Tlat nucleotide 6485 
at nucleotide 6535 
at nucleotide 7020, 



and 



15. Isolated RNjA encoded by the DNA of Claim 8. 

encoded by the DNA of Claim 8 



30 16. Isolated protein 



\ 
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17. Isolated DNA which is /a gene selected from the 
group consisting of; 

a) a gene which is /structurally related to the 
ced-3 gene ; 

b) a gene which i^ functionally related to the 
ced-3 gene; 

c) a gene which ife both structurally and 
functionally Delated to the ced-3 gene; 

d) a gene whicji^is structurally related to the 
ced-4 gen« 

e) a gene whi v c^7is functionally related to the 
ced-4 gene; and 

f ) a gene which/ is both structurally and 
functionally related to the ced-4 gene. 




15 18. Isolated RNA encjbded by the DNA of Claim 17 • 

19. Isolated protein encoded by the DNA of Claim 17. 

20. An antibody directed /against the protein of Claim 
19. 



20 



25 



b) 
c) 



d) 



21. A probe for identifying a gene which is 

structurally related to the ced-3 gene, said probe 
which is selected from the group consisting of: 
a) DNA haviyig/ all or a portion of the nucleotide 
sequence tffTigure 4 (Seq. ID #18) ; 
RNA encoded by the DNA of a) ; 
degenerate oligonucleotides derived from a 
portion /of the amino acid sequence of Figure 
4 (Seq./ ID #19) ; and 

an antibody directed against the protein of 
c) . 



A probe for identifying a gene/ which belongs to 
the same gene family as the cLd-3 gene, said probe 
which is selected from the g/oup consisting of: 

a) all or a portion of a </ene which is 
structurally related Uo ced-3 ; 

b) RNA encoded by a) ; / 

c) DNA having the consensus sequence of a 
conserved region between at least two other 
genes which belong /to said gene family; 

d) RNA encoded by c) ;/ 

e) degenerate oligonucleotides derived from a 
portion of the amrino acid sequence of a 
protein encoded by a) ; 

f) degenerate oligonucleotides dervied from the 
consensus sequence of a conserved region 
between the prdteins encoded by at least two 
other genes which belong to said gene family; 
and / 

g) an antibody /greeted against all or a portion 
of a protei^/ancjeded by a) . 

A method for identifying a gene which is 
structurally relited to a cell death gene selected 
from ced-3 and ded-4 , comprising the steps of: 

a) combining BNA with a nucleic acid probe 
comprising/ said cell death gene, or a portion 
able to specifically hybridize to said cell 
death gene, under conditions suitable for 
specific hybridization of the nucleic acid 
probe to complementary sequences; and 

b) detecting specific hybridization of the 
nucleic Acid probe to the DNA, wherein 

>-:' specific/ hybridization indicates that a 
structurally related gene, or portion, is 
present/ in the DNA, 



thereby identifying a genfc which is structurally 
related to a cell death dene selected from ced-3 
and ced-4. / 

The method of Claim 23/ wherein the DNA is a gene 
library • / 

The method of Claim 2/ 3 , wherein the nucleic acid 
probe further comprises degenerate 
oligonucleotides derived from the amino acid 
sequence of the product of the cell death gene, 

A method for identifying a gene which is 
structurally relatied to a cell death gene selected 
from ced-3 and cefl-4, comprising the steps of: 

1) combining macleic/^cid with primers 
comprising/Aqr^ons of said cell death gene 
under condyJbaons suitable for polymerase * 
chain reaction; and 

2) detecting Specific DNA amplification, wherein 
specific DNA amplification produces a 
'structurally related gene, or portion, 

thereby identifying a gene which is structurally 
related , to a tell death gene selected from ced-3 
and ced-4. / 

The method off Claim 26, wherein the primers 
further comprise degenerate oligonucleotides 
derived from the amino acid sequence of the 
product of /the cell death gene. 



10 



15 
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28- A method for identifying a gene which is 

structurally related to a cell death gene selected 
from ced-3 and ced-4 J comprising the steps of: 

a) combining an expression gene library with an 
antibody directed against the protein encoded 
by said cell death gene under conditions 
suitable for specific antibody-antigen 
binding of the antibody to antigens expressed 
from the gene library; and 

b) detecting specific antibody-antigen binding, 
wherein specific antibody-antigen binding 
indicates that a structurally related gene is 
present in /the expression gene library, 

thereby identifying a gene which is structurally 
related to a cefLl death gene selected from ced-3 
and ced-4 • 



29. A bioassay f orf/i>*entif ying a cell death gene, 
comprising the/ steps of: 

a) using a gene and a nematode selected from a 
20 nematode /having reduced activity of a cell 

death gene and a wild-type nematode to 
produce k transgenic nematode; and 

b) determining in said transgenic nematode an 
increase in cell deaths which occur during 

25 the development of the nontransgenic 

nematod/e, wherein an increase in cell deaths 
indicates the activity of a cell death gene, 
thereby identifying a cell death gene. 



30. The bioassajy of Claim 29, wherein the nematode 
3 0 underexpresses or expresses an inactivated form of 

a* gene selected from ced-3 and ced-4. 



31, 
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The bioassay of Claim 29, wkferein the gene is from 
an organism other than a nematode. 



32. The bioassay of Claim 2 9 7 wherein the gene is a 
component of an expression gene library. 

5 33. Isolated DNA which is ef cell death gene identified 
by the bioassay of Cla/m 29 

34. A bioassay to identify a mutation in a cell death 
gene which alters thi activity of the gene, 
comprising the steps/ of 
10 a) using a mutated cell death gene and a 

nematode selected from a nematode having 
reduced activity of a cell death gene and a 
wild-type na&atode/to produce a transgenic 
nematode; 

15 b ) comparing deaths which occur during the 

development bf the transgenic nematode having 
the mutated /gene with those which occur in a 
transgenic nematode having a non-mutated 
gene, wherein a difference in cell deaths 
20 indicates tthat the mutation alters the 

activity of the cell death gene, 
thereby identifying a mutation in a cell death 
gene which alters the activity of the gene. 



25 



35. Isolated DNA wfhich is a cell death gene having a 
mutation identified by the bioassay of Claim 34. 

36. The isolated DNA of Claim 35, wherein the mutation 
has a result feelected from the group consisting 
of: 



a) 



inactive 



tion of the cell death gene; 
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of the cell death 



37, 



10 



15 



b) constitutive activatic 
gene; and 

c) production of a muta/ied gene which does not 
cause cell death and which antagonizes the 
activity of functioning cell death genes. 

A bioassay for identifying a gene which affects 
the activity of a cell death gene, comprising the 
steps of: 

a) using a gene and a nematode containing a cell 
death gene to produce a transgenic nematode; 
and 

b) determining iry said transgenic nematode a 
difference in /cell deaths from cell deaths 
which occur d/iring the development of the 
nontransgenid nematode, wherein a difference 
in cell deaths indicates a gene which affects 
the activ|t\^px a cell death gene, 

thereby identifying a gene which affects the 
activity of a ce£Ll death gene. 



20 33 
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The bioassay of/ Claim 37, wherein the cell death 
gene is selected from the group consisting of: 

a) a wild-type gene; 

b) an underexpressed gene; 

c) a gene having reduced activity; 

d) an overexpf essed gene; and 

e) a gene hiving hyperactivity. 



39 



The bioassay /of Claim 37, wherein the gene is a 
component of /an expression gene library. 



40. 'An isolated 
30 Claim 37. 



<jene identified by the bioassay of 



.41. 



10 
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A bioassay for identifying a/ agent which mimics 
the activity of a cell deat^I gene, comprising the 
steps of: 

a) introducing an agent Anto a nematode selected 
from a nematode having reduced activity of a 
cell death gene and /a wild-type nematode; and 

b) detecting an increafee in cell deaths which 
occur in the nematode, wherein an increase 
indicates that the agent mimics the activity 
of a cell death cfene, 

thereby identifying art agent which mimics the 
activity of a cell dgfath gene. 



15 



42. The bioassay of Claim 41, wherein the nematode 
underexpresses or e&presses an inactivated gene 
selected from ced-I or ced-4 . 



43. The bioassay of] CjLapa 42 , wherein the agent is 

introduced inzouMe nematode by a method selected 
from: microih/Jabtion, diffusion, ingestion and 
shooting in witii a particle gun. 

2 0 44. An agent identified by the bioassay of Claim 41. 



45. A bioassay for identifying an agent which affects 
the activity jof a cell death gene, comprising the 
steps of: 

a) introducing an agent into a nematode which 
25 expresses a cell death gene; and 

b) detecting a change in the pattern of cell 
deaths which occur in the development of the 
nematode, wherein a change indicates that the 
agent/ affects the activity of the cell death 

3 0 gene J 



thereby identifying an agent which affects the 
activity of a cell death gene. / 



The bioassay of Claim 45, whWein the nematode 
expresses an endogenous cell /death gene or a cell 
death gene which is a transg4ne. 

The bioassay of Claim 46, /herein the cell death 
gene is ced-3 or ced-4. 

The bioassay of Claim 45/ wherein the nematode 
overexpresses or underexfcresses the cell death 
gene . 



The bioassay of Claim As, wherein the nematode 
expresses an inactivated or constitutively 
activated form of fyJ cell death gene. 

The bioassay of (kffl 45, wherein the nematode 
underexpresses or expresses an inactivated form of 
a gene selected frop ced-3 and ced-4. 

An agent identified by the bioassay of Claim 45. 

The agent of Claii 47 which is selected from the • 
group consisting iof : 

a) single straalded nucleic acid having all or a 
portion of the antisense sequence of the cell" 
death gene Lhich is complementary to the mRNA 
encoded by /the gene; 
DNA encoding a) ; and 

Lst of the cell death gene. 



c) 



an antagon 



V 
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53. A method for altering the /occurrence of cell 
death, comprising altering in the cell the 
activity of a cell death /gene. 

54. The method of Claim 53, /wherein the cell death 
5 gene is ced-3 or ced-4. 



55. 



10 56 



15 



20 



25 
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The method of Claim s/j, comprising exposing the 
cell to an agent whifih alters or mimics the 
activity of a cell death gene in the cell under 
conditions appropriate for activity of the agent. 



55, wherein the activity of 
is increased, comprising 

agent selected from the 



The method of Cla: 
the cell death gt 
exposing the ce>13/ to a 
group consists™ 

a) DNA compr-is/ing the cell death gene, or active 
portion thereof; 

b) RNA encoded by the cell death gene, or active 
portion tnereof; 

c) protein eAcoded by the cell death gene, or 
active portion thereof; 

d) an agent /which is structurally similar to and 
mimics the activity of the protein encoded by 
the celji death gene; 

e) DNA comprising a constitutively activated 
form of/ a cell death gene, or active portion 
thereof/; 

f ) RNA endoded by the DNA of e) , or active 
portioA thereof; 

g) proteih encoded by the DNA of e) , or active 
port i oh thereof; 

h) an agdnt which is structurally similar to and 
mimic* the activity of the protein encoded by 
the DNA of a) ; and 



i) an agonist of the cell death gene, 
under conditions appropriated for the activity of 
the agent. 

The method of Claim 55, wlierein the activity of 
the cell death gene is decreased, comprising 
exposing the cell to an /agent selected from the 
group consisting of: 

a) single stranded nucleic acid having all or a 
portion of the arltisense sequence of the cell 
death gene whicl/ is complementary to the mRNA 
of the gene; 

b) DNA which directs the expression of a) ; 

c) a mutated eel]/ death gene which does not 
cause cell death and which antagonizes the 
activity of^ne cell death gene; 

d) RNA encodes* y S , 

e) protein erfcj&d^d by c) ; and 

f) an antagonist of the cell death gene, 
under conditions/ appropriate for the activity of 
the agent. 

A method for rd&ucing the proliferative capacity 
or size ''of a population of cells, comprising 
increasing the/ activity of a cell death gene in 
the cells. 



The method of /Claim 58, wherein the cells are 
selected from! 

a) cancerous cells; 

b) infected cells; 
cells producing autoreactive 



c) 
d) 



antibod: 
hair fol, 



es ; and 
licle cells. 



I 



60. 
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The method of Claim 58, wherein/ the cell death 
gene is selected from the grou!^ consisting of: 

a) ced-3; 

b) a cell death gene whicM is structurally 
related to ced-3; and, 

c) a gene which is functionally related to 
ced-3. 



61. The method of Claim 58/ wherein the cell death 
gene is selected from/the group consisting of: 
10 a) ced-4; 

b) a cell death g&ne which is structurally 
related to cedh4 ; and 

c) a gene which j.s functionally related to 
ced-4. 



15 62. A method for tr« 
cell deaths, cj 
a cell death 



lting^d^ condition characterized by 
ing decreasing the activity of 



63. The method of /Claim 62, wherein the condition is 
selected from/ the group consisting of: 

20 a) myocardj/al infarction; 

b) stroke; i 

c) degenerative disease; 

d) traumatic brain injury; 

e) hypoxj 
25 f) pathogenic infection; 

g) aging/; and 

h) hair loss. 



\ 



64. 
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A method for treating a paretic infection of , 
host animal, comprising administering an agent 
which increases the activity of a cell death gene 
specific to the parasite /nd which does not harm 

the host animal. 



IS. The method of claim 64,/ wherein the parasite is a 
nematode. ' 



6. 



A method for incapacitating or killing a pest, 
comprising increasing the activity of a cell death 
gene in the pest. 



7. A method of bio 
recombinant or 
the organism 
the expressio 
activity of a ce 
under predetermi 
incapacitating o 
organism. 



,og^cal/eontainment of a 

comprising introducing in 
£ acid which is able to direct 
an agent which increases the 
death gene in the organism- 
ed conditions, thereby 
killing the recombinant 



anx 



of 



The method of C 
the recombinant 
desired task by 



aim 67, wherein the agent kills 
organism upon completion of a 
the organism. 



